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Isolation and characterization of human single chain Fv (scFv) 
against botulinum neurotoxin type A. 

Peter Amersdorfcr", Cindy Wong 3 , Theresa Smith b , James D. 
Marks 3 , "Department of Anesthesia and Pharmaceutical Chem- 
istry, University of California, San Francisco, CA 94110, b Tox- 
inology Division, USAMRIID, Frederick MD 21702, USA. 

Botulinum neurotoxins, which cause the fiaacid paralysis 
associated with the disease botulism, are proteins composed of 
two polypeptide chains. The light chain possesses the enzy- 
matic activity and the heavy chain is responsible for binding to 
neuronal membranes. The carboxy-terminal half of the heavy 
chain (H c ) mediates ncurospecific binding and the amino-ter- 
minal half of the heavy chain (H N ) assists in internalization to 
the toxin. To produce human antibodies capable of toxin 
neutralization, a human immune scFv phage antibody library 
was generated using peripheral blood lymphocytes of an indi- 
vidual immunized with botulinum penta-valent toxoid 
(ABCDE). The V J( and V L genes were amplified by PCR and 
spliced together to create an scFv gene repertoire which was 
cloned into pCANTAB 5E (Pharmacia) to create a library of 
7.7 x 10 5 members. Hybridisation of the unselected library 
using V; or V K . light chain specific primers demonstrated 66% 
V K light chain genes and 33% V ; light chain genes. The library 
was selected on botulinum toxin type A (BTA) immobilized on 
polystyrene and after 4 rounds of panning, 84 out of 92 clones 
bound the toxin. Nucleotide sequencing revealed that 26 dif- 
ferent scFv antibodies have been isolated. Native scFv were 
expressed to determine their specificity by EL ISA on BTA, 
recombinant BTA translocation domain and C-fragment do- 
main, 15 of these bound BTA, but not H c or H N . Four scFv 
bound both BTA and H N . Seven scFv bound both BTA and 
Il c . Binding studies of scFv against the H c , which is believed 
to play a key role in neutralization of the toxin, will be 
presented. 

Antibodies as modulators of protein activities -— implications 
for intravenous therapy. 

Kcrstin Andersson, Ulla-Britt Hansson, Dept. of Biochemistry, 
Chemical Center, P.O. Box 124, S-221 00 Laud, Sweden. 

We have examined the modulating effects of non-immune 
human IgG on the activities of biospecific molecules like 
antibodies and enzymes. 

Non-immune human IgG was found to inhibit the binding 
of antigen by specific antibodies of both human and rabbit 
origin. Human immuno-globulins were also able to modify the 
composition of preformed antigen-antibody complexes. Fur- 
thermore, the presence of non-immune human IgG was found 
to affect the activity of enzymes (yeast glucose-6- phosphate 
dehydrogenase and human placental alkaline phosphatase). 
We have also observed some odd interactions of immunoglob- 
ulins with antibodies used as affinity ligands. 

None of the observed effects could be explained only as a 
result of activities of specific antibodies in the non-immune 
IgG preparations. Taken together, our results suggest that 



immunoglobulins may interact with each other and with other 
proteins not only as antibodies against antigens, but also 
through interactions which are distinct from antigen-binding. 

A network of such 'non-irnmunologicaP interactions would 
be of great importance in providing suitable conditions for 
physiological protein activities and may, al least in part, 
explain the beneficial effects of intravenous therapy in autoim- 
mune conditions. It is also easy to conceive a regulatory 
function of immunoglobulins similar to the allosteric regula- 
tion of, for instance, enzymatic activities through this kind of 
interactions. . 

Yeast surface display system for antibody engineering. 
Eric T. Boder, K. Dane Wittrup, Department of Chemical 
Engineering, University of Illinois- Urbana-Champaign, Urbana, 
Illinois 61801, USA. 

Progress in antibody engineering has been largely stimulated 
by methodological advances. Phage display technology is a 
powerful and polular means to generate new antibodies and to 
mature existing antibodies for improved affinity or specificity 
through successive rounds of mutagenesis and selection by 
'panning'. This technique requires expression of the antibody 
library in E. coli, a host organism which exhibits a strong 
expression bias against many heterologous proteins. Con- 
versely, the protein processing and secretory machinery of the 
yeast Saccharomyces cerevisiae bears striking homology to that 
of mammalian cells, while the organism remains easily manip- 
ulabic through molecular genetics techniques. Thus, yeast is an 
ideal choice for the expression of libraries of antibodies or 
other mammalian proteins for the purpose of directed evolu- 
tion. 

A surface display system for the in vitro expression and 
selection of peptide and protein libraries on yeast has been 
developed. A nine residue peptide epitope (HA) has been fused 
to the binding subunit of a yeast cell wall protein (AGA2), 
followed by the 4-4-20 anti-fluorescein single-chain F v . Selec- 
tion was performed by fluorescence activated cell sorting 
(FACS). Single-pass and double-pass enrichment factors have 
been determined by F.ACS performed on mixtures of cells with 
and without the displayed fusion. This system presents the 
potential for the in vitro affinity maturation of antibodies as 
well as the directed evolution of other proteins and peptides, 
with the advantages of (i) a double-label FACS selection 
scheme allowing finer affinity discrimination than panning; (it) 
as many as 10 4 copies of the displayed sequence per cell, 
eliminating stochastic variations in the selection; and (iii) 
library expression in yeast, with an altered ot potentially 
improved expression bias which could yield clones which 
would be deleted from a library expressed in E. coli. 

A bacteria] surface-expression system using OmpA fusion- 
proteins. 4 

Timo M Breit, Ton Logtenberg, Department of Immunology. 
University Hospital, Utrecht, the Netherlands. 



4 (this work was supported by the Dutch Organisation for 
Scientific Research). 
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